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m^m 1 1 1 0 0 n c m&.±<Dimm.m^m-t^ zz^y^)^y^ ^-^^ 

•eaboT. m'>^-^^^<7)^*»^Jg76^5X 1 015-^5 X 1 0l7 atoms/ cm3 

[it*^2l |^rfe'>^-^^f com«S^^^O l d-ASTMT-SX l 0l7 

atoms /cmS 1 l::iS«<7)i^3Sin:'> 

TDZ (Denuded Zone) t/c{ilt^:^2 

LPD (Light Point Defect) ^JK^^O. 2^/c m2 JJiTl::M1iI:^tL7t»^:® 
1 ~tt*« 3 (7)v>-f tt^H^fS«<^l^*S*n: V i; 3 > Jn-zNo 

->'^^^-;^'^7al-/^i t:^cS O I ^^-^^o 

81 1 0 0 n c m\>X±.(r>'^^^m^ ^^zft^^i^ 5 x i o is 
-5X1 Ol7 atoms/cmS -C^b^ ^ y ^^/ji-zn^C. m#K>^-0^^^^ 

[W^:^ 9 1 i^j^mo^^m^aS^ 0 1 d - A S TMtr 8X10 17at 
oms /cm3 @i:i-^m^^8 lc|G«0«tiT;^>^; :^ >^'>-:^-^^<^^^:^r^o 

[»*:^ 1 0 1 m^mm.\± s o o t:j^Ji±<^i^?ai^;^a-e^ ^w^^ 8 \z. 

[lt*:^l ll H5f^l^^a^i^ '^:ii'->'NM§|5tCDZ (Denuded Zone) )i 
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-e^^ C O P =Sr^*i-^^ca6<^^SzaT^->'^'e^^W*« 8 lc|B»(^ie^tiL v 

3 y 1^ Jl - N (0^3t:^'^o 

IW^M 14] 1 0 0 n c mJ^:J.±OJ:k^gtn:|t=^:^ 5X10 
15-5X1 0l7 atoms/cm3 -e^^^fttStlLV^; ^ >"i'-^-^^^^-^ 
t L-C S I MO XMS O I '^^-/N'^mati-^ - t ^mct-t^ S O I '^^^-^N 

m^-^l 5] S IMOXMSO I ^al-7^Mat>'•^-feX^ci3^t^BOX 

1 5 iciam<^s o I ^j:--^^oum1j'^o 

mi^m 161 1 0 0 n c m]ik±<Ditm^mi^ b> 5X10 
15-5X1 0l7 atoms/cm3 -e^^l^^^''; 

a LTifi^j-g-^^-i^Ms o I '^r^-/^=^mati-^ - ^ ^mwct-r^ s o i j^wn 

iB^o SOI 't7^-^^<^^?t;^'So 
[0 0 0 U 

[0 0 0 2] 
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^mL<ommm-X\^XX^-^o nm^m^m-^^fl^^^ (Radio Frequency :^ 

[0 0 0 3] 

x^^-fz^K \.^-m&i\:^tm<r>mmi^ i o r r f mmK^mm-^m t 

liMi/ijn^'i/^-^^^SOI (Silicon On Insulater) '!7a^-/^'^ i:'<^> RF 
[0 0 0 41 

;VK«^- (TD) -^^oL-K"^- (ND) hv^o/^m* Ki"- ^?^^-r^^^*> 
[0 0 0 5] 

m^fifz^mi^^-^^^^^^^^^ nmfztmmri—(Dmtmw<^r}tmhm 

[0 0 0 6] 
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^ mm-r^nmm h tt^ m c z -s^^su ^ ^7 -^-(om ^'i^^mt-t^^ 
mm^y ^ > '^/ai-zNii, m^<D c z-^ii i y) mat $ tt^ jtfcfi^jm^^t^^^ 

<Dm.mmz^m^m^mm^^^ > -mMexi oi7atoms /cmS i^rt* 

fflS'C-^ J) ^ 3 0 0 mm'^/^-^^'efi 8X10 l^atoms / c ^^/{i^ll^i: ^ 
10 0 0 7] 

itt»bOPa^m=^J#^-t-^-^^§fi^^^'^^ m^im^><^m^O 0/5 5 3 9 
7 > 7 1/ ^7 > {i> C Z j: I) Wm^^ 1 0 0 a c mm±-e|0^*&^F^m 
0-2 5ppma[JEIDA] (7. 9-19. 8 X 1 0 17atoms / c m 
3 [Old-AOTi]) T'^;Sv^;n>m^H^0n^;/K^WB5:U ^n-y K;5-P>^i9ffit^c 

^ 8 p p m a [JEIDA] ( 6 . 4X10 17atoms / c m3 [Old-ASTl]) ^.T^m 

[0 0 0 8] 

^ai-^Nct3(^^^aj^^ig:T$^^ii@'t:\ #*(7)m#t^mtf (BMD) 

10 0 0 9] 

t J: ^ h 1- ^ mm] 

t^^L^^^^. iiii^p^o 0/5 5 3 9 i^^-^yyi^y^^^-um^fifzm^ 
•cji. ^^^^^ 
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[0 0 10] 

i^mo±^t ti>K^rir^ CM.Akatsuka et al., Jpn. J. Appl. Phys., 36 ( 

1997) L1422 ] :i tHj^h ^mhUj-X^^^o -1^. ^tj^^cf^^t"^ ^ LT^^ 

mi^muum^^±.^^^^' o^^p^o 0/55397).^- 

/NT^m^^I^l^^^l^v^ (K.Sueoka et al.. Jpn. J. Appl. Phys., 36 (1997) 70 

95) „ ^xVs^^X7'^-trXtr'^7^-^^^'#^I^$tt;S,^ • nnBl2\t^ 7-/nM>^« 

tLTV^ttif. g|^<2r^0 0/5 5 3 9 7 l'ffi«0 i ^ ^it^J^&BMD^^t::.!:^ 
10 0 1 1] 

[0 0 121 

10 0 13] 
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MD) (DMm^^> j^xf^(Dmm^m^^mir^m^u^^-^^^(^n^^^^^ 
(Dmm^j:^m^h^tmmLx. i^^vunv^^^ii-^N-eomm^ffitf (bm 

-/N. S I MO X^SiJ) ^;b-^^^ S O I ^ :^-^^^j:t'<D^m^ ^-^^ 

^matl- n -b ;^ -e-il^6ti tcffi ib tt^ g&#<^ifem<^# < -e. K - <^ 
[0 0 14] 

^^^*„y^?^^^-v;i/K^-oCTaiJlc;t^:^-^fi^ itmim^^l OOn 
*?i<7)^l«^5^;0'!7^-/^T'}i<2^^'eab^ (^Jx.{f> A.B.Bean and R.C. Neman 
J. Phycs. Chem.Solids, 1972, Vol.33, pp. 255-268 ) o L^^L. M^^ 

1018 atoms/cm3 ^.^.^tl'^^o C<7) i 9 ^1^«<^^* CZ'& 

^^mt{±Bx.^v^o jti&*n:^5&n 0 onJ^±oi^®in;'>-x-/>TSi 

1 0 15- 5 X 1 0 17 atoms/ c m3 5gJ^<7)m^fitI^ l/^;Vtc t -e#:?t-t ^ - i:^^' 
[0 0 151 

^fi^h^itKxy). mm^mm (bmd) (DMm^j:^m^m\.ztj:^. mMm^^i 

I), -eO'^J:.-^^0»6<J5«55^m#$tL^o (M.Akatsuka and K 

.Sueoka, Jpn. J. Appl. Phys., 40 (2001) 1240) lClBmorfc<. 
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[0 0 16] 
lO 0 1 71 

v^j&v^tJi^ inj x{?A.B. Bean and R. C.Newman J.Phycs. Chem. Solids, 1972, Vol 
.33, pp.255-268 J:tL{fTfao J: ^ '^tLTV^^o ^#>9--7;V F^-(i 

mmm'f-^^^-2omm^\^^zon^y:^^—^^^^ 4 0 o~5 0 or-e^^ 

2 ^^x^J^-^^-'^^i-^o ^(Dfzib. ^fl\m<Dn%m\'m'^^£On (n^4) 
^ 9 >^ ^ - ^ ti-^ o 

[0 0 18] 

atoms /cm3 (D^^'r)Vr^-(0^m''mX-^^. CIO i d 
;l/K^-<7)^^>^$l]gIi-^lc(il X 1 olSatoms / cm^ jgfg01^?tS<55^S^* 

i2^ll-e^;s,o 1 0 oacmJ^;±<7)]^«v^;^>"^^"^^^^'^- 10 

14atoms /cmS J,:J.T(^m* K-^-^^^-^'^^^t^^^-^^ '^-^^^ ^tt^^O 
-r^Oic.^.^)^;^^ K-"/fiii 5 X 1 0 15- 5 X 1 0 17 atoms/ c m3 nm^^ 

[0 0 19] 

tfz. ^11 y $ tL/cl 0 0 n c mJ^±<^l^®^i- 1; 3 ^ -^MC 8 0 0 

rm±<^Ma^^fd ii. m^K-t— <^fe^)&^*^^^-^^^^^-^^'^^'^'^- 



mgE#2 003-3072131 



M2 002-208515 ^^'^ - 

^?-^X(7)m^^9;^^--^*^"9— -7-^VF>^-^6 0 0- 7 5 0 
[0 0 2 01 

1 0 Oacmm±<^ittStn;1i'&^1-^CZvUn>^:ii-/Nt:«*)oT. 
^i^aL-/Nr1:.0^*ltJt=lr 5 X 1 0 15- 5 X 1 0 17 atoms/ c m3 tt/.:'b<7)-C 

[0 0 2 1] 

t/c, 1 0 0 n c mJ^±<^it 

m^m^ t . ^*?tJS*^* 5 X 1 0 15- 5 X 1 0 18 atoms/ c m3 ^^y')^ 

[0 0 2 23 

0 15- 5 X 1 0 17 atoms/ c m3 i: Lf^^ t J: . 

m#itJ^l^^W^tt>&v^^tE<7)mWai% (BMD) co^^^::J:19> mMz^^ 
[0 0 2 31 

^jL-^s^oRmM^i^^^^l 0l5 atoms/ cm3 ^?i'e^;i)t. 
0^^0?P$im^^^^^^^^^o ^^-> 5X1 0l7 atoms/cm3 ^^m^^t 

^^^JK 1X10 16- 3 X 1 0 17 atoms/ c m3 X^^o 
[0 0 2 41 

^fttv^^aL-ZAPfiO^^m^JiiKfiO 1 d-ASTM-eSX 1 Ol7atoms / 
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cm3 MT^^o :iM'SXl Ol7atoms /cm3 ]ikrx^h^ tmmm^^mo 

i-;S^5]^m«Jtl^^i-^^iP^''^^'^''^>^2 5X1 0l7atoms / c m3 J.:J.T:*^ 
Lv^o m^nt tv^^^^m«Sfi. T^i::ov^r(i 10X1 0l7atoms / 
c m3 &.±.X^ «9 > ±imi::ov^-C(i 2 0X10 17atoms / c m3 mT. Sl^t± 1 
6X10 17atoms / cm^ i^XTX^^o 
[0 0 2 5] 

[0 0 2 61 

^:r.^^^^m^h^P^£ <t^5fi ml^k±<Dm^ tC^fcoTD Z (Denuded Zone) 
[0 0 2 7] 

DZmofm^t. mm^-^^^m^^ cod (oxygen Out-Diffusion) Ml) 
KX^'^O^t^^-^-^^o OD^m^i^tLXiil 100-1200^X1-4 

ii#^^6^tLv^o ^(DODmmit. ^m.x^^fzib. mmv'r-<D^^m\^^^ 

^mmx^C^hCOT CCrystal Originated Particle : mKD^'^i^X (111 
[0 0 2 8] 

BP*,. oD^mw^m^tvxii. mm:ff:^. wmif:^^ im^^^. r^^^^y-n 
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[0 0 2 9] 

*,>^<;t.tc, Cl^lcfctt^DZJSJi. ^^m^a^^'t'isv^Tl 0 0 orx 1 
6B#rHlcOii;^Sm> 'i^jr.-yN^^p^L^ ^i^Jiy^yi/?^ [HF : HNO3 I C 
rOs :Cu (N03)2 :H2O:CH3COOH= 1200cc :600c 
c:250g:40g:l700cc:l200cc] X-^:r.^^^mmm-^2 fx 
m:n^y^>i^L. it^mmm^X^ :^-^^mmi3-h I ^M<DX,y Y t'^(D 

[0 0 3 01 

•■^^^^(DRTA (Rapid Hiermal Anneal) fSmi)^^^o ^(DmMtr^n^'y 
10 0 3 1] 

W^'^^z.i^^ ihtj I G (Intrinsic Getterring) ^a^>1f t>tL-& i i::;6^^^^o I 

[0 0 3 2] 

^ ;l/ 1> - 7\ {±:#^-e ^ o 
[0 0 3 3] 

SOI ^j:.-^^\t. ^^^tf'^mx^, S I MOXMT-^> JiV^o li5«9'g'^-^M'^-3:- 
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mm\'i—<^^fmpn^m^^j:mtmm^mi3i:h^ti)^x-^:ho -:^> simox 

[0 0 3 4] 

I^ZX^ m^nWJ^^i^^y^^^i^^ COP ^miiL "7^7 7. ^ #(^Grown-in^Pi 'Sr^P^ L 

<;9/!'-:^< ^ ^)-^l^COP^q?^E-r>&®#'^^-^^l^^>^l&^fi^^"^'^^o 
[0 0 3 5] 

(7) COP7l;-'^7X-7^^'Kb-C{±^ 0D^31Oi:^:5'e*)|a}tL/i:d^ 

{ici;n.^>o?i'^?!fy^#H^'4^'e<7)i 1 5 0--1 2 0 orrn ~4 0#^cor--;v 

^jigB;6-f>COP=^^*LfcCOP7^;-<^T--;^'^■:^-^^^^'^>^^ 

-eM^^ :h.;S> 0 . 1 2 m-9--f XJ^iO L P D (Light Point Defect) (O^W^t^ 
0. 2'f@/cm2 JJI.TlcM^^tLfzOT=lrv^9o 
[0 0 3 6] 

Jg^r 5 X 1 0 15x 1 0 17 atomsX c m3 i: L/cC J: «} , ^|im*2tJS=Srl^l/ 
[0 0 3 7] 

ii^O 1 d-ASTMt?8X 1 Ol7atoms /cm3 ^^^|£Hl*I-eBMD<^^^ 
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,||^M2 0 0 2-2 0 8 5 1 5 ^ ^-v' I 12/ 

#MLT8X1 Ol7atoms / c m3 m^'^tL<. 1 0X1 0 17atoms / c ra3 

<7)^^tJ'Srm#*^ffi<7),^.^ h^i^-h. 2 5X10 17atoms /cm^ J^lT^^^f 1 1 < . 
2 0X10 17atoms / c m3 ^T. Mi^ti 1 8 X 1 0 17atoms / c m3 &.r^m 

^^), JiP^Ji2 5X1 0l7atoms / c m3 t tL;i)o 
[0 0 3 8] 

8X10 17atoms / c m3 0. 25X10 17atoms / c m3 i^T«f tv>o - 
<D^^^. mmmm^mmK}.^^:^-::^-^-^'^')^ ±RS(i2 5x1 0l7atoms 

[0 0 3 9] 

[0 0 4 0] 
[0 0 4 1] 

tT(± 1 1 0 0 - 1 2 0 Orx 1 ~4^^Wt tv^o 
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,^^02 0 0 2-2 0 8 5 1 5 ^ ^-v^ : 13 

[0 0 4 2] 

s I uoy.^^-^^<^m.^-^-<^ B o xJB ^t^^-r ^ fc&jxo^sm'fbf^i^sti^ 

at 1250-1400 "CX 1-2 Omf^X-hho i^M^ffl^ti^***^- T 
[0 0 4 3] 

«oMii^M(^^-e«^bm=^M-r ^ iii^se^hUTiooo 'cj^:i.± 

[0 0 4 4] 

hou^iTy^Mm%'^<o 115 0-1 2 0 0^x1 ^m^^m^mt tv^o 

[0 0 4 5] 

Lxim^m^u<D 55o~85ot:xi~i6 i^F^ t < ^ mmmm 
mm^mmnmt Lxitnuo 9 o o ~ 1 1 o o °cx i - 2 o mmmt lv^ 

[0 0 4 61 

[0 0 4 7] 
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.|pFM2 0 0 2-2 0 8 5 1 5 ^ ^-v *. 14/ 

[0 0 4 8] 

ym*§B^H=^w^"r^o ^2>^x';^-/^LT. mK.im 

0-1 8X1 0l7atoms c m3 . R«4 5 X 1 ol5~5Xl 0l7atoms 
/cm3 T% l^^tri (1 0 0 a c mm±) O^mm^^mit ^ o 
10 0 4 9] 

^3>^T-77°^b-C. :i5J«:tKtCl 1 0 0- 1 2 0 Ot:xi~4B#F.lOOD^5l 
a=^Mi-o 0D^{!t3ltCj:i). f^i&l-^MS-^^^^^^'fmt; (BMD) (D^m^ 

t> o -r D Z (Denuded Zone) € ^J^^ir ^ o 
[0 0 5 0] 

[0 0 5 11 

- 8 5 0 1: X 1 mm±<D^^x-'^f^ o »t L < l± 7 0 0 'CJjJ.Ji-efi^o o ^^-x 

. mmmmm^^m^imt lt. 9oo~iioo'cxi wm}ik±<Dmmm^'^ 

[0 0 5 2] 

^4y?.7=-^7 7"'r*coMmi^J: 1 0 0O.cmiik±(DMWjLi^')^>'^^'-^^ 

(onmrnm^mm (bmd) x i o4 m/cm^ &.±(D^mx'Bm^^^ 

0 -eUT. -irJi-ZNtf <D^^^J^ti:^Jx.{?8 X 1 0 l^atoms / c m3 ®. 1 6 X 

1 0l7atoms /cm3 JJiTlC^^^tL^o 

[0 0 5 3] 



miE#2 003-3072131 



^^1^02 0 0 2-2 0 8 5 1 5 ^ ^--^ : 

[0 0 5 4] 

. 7'/^M;^#^^C'Rtt^o msK^ '^Jl-/^l^^^r:^M<om*^fflt^ (bmd) 
mm^fi^ mmm^mmmmmx(Dmm v-r- <o^^ ^^^o^t^^^'&m 

[0 0 5 5] 

0. 1 2//m'9--rXJ^±OLPD (Light Point Defect) O^^^ 0 . 2l@/c 

[0 0 5 6] 

( ^ 2 : ^ ^° ^ ^ ^> ^ - ^ ^ ) 

O'-l 8X 1 Ol7atoms /cmS 5 X 1 0l5~5Xl 0l7at 

oms / c m3 T% ( 1 0 0 O c m&.±) (OWm^^Mm-^o 

[0 0 5 7] 

^37.^y/i:LT. W^tCl 100~ 1 2 0 0lCXl~4^F^OOD^3k 
m^mto ^4:^f-y:/tLX. m^^aiW^i^^^S^5 5 0X8 5 0'CXl 

^^^:i.±o^#-c^T9a f^^y^Ty-^tLx. mmmmmM^^Mm. mmmm 
mm^mmmtLx. 9oo~i i oox:ximm±<7>mim^n^o 

[0 0 5 8] 

me^y'y'ftLx. m2tx<omm. mstx^^mm. m4tx<omm. x 
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,|^02 0 0 2-2 0 8 5 1 5 ^ ^-i^ I 

i[0 0 5 9] 
[0 0 6 01 

[0 0 6 1] 
[0 0 6 2] 

^0 J; ;§> X tf ^ V ^ ;vjS-.OiX:Pg^^:;6^^ v^^^p^a^i'S: -X. tf ^ v ^ 71^ v ^; n 
LX:^^X^^o 
10 0 6 31 

\zx.^x^'%i-^^%mmi<o^mm^x^. ^ v y^m\z^Mz:i:-\^i^^ 

[0 0 6 41 
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^Pf «b ^^'^ ^ ^ > ^tfe =^^^i-^ ^ ^ ^ ^ ^ ^ ^ 

[0 0 6 5] 

[0 0 6 6] 

410-18X1 Ol7atoms / c m3 J.:;ji, ^#45X1 0 15- 5 X 1 0 17atoin 
s / cm3 T% i^^tn: (1 0 0 Q c ml^l.±) O^m^^l^'^'f' ^ o 
[0 0 6 7] 

^37.7^-yyi:L-C. mm^^^'^S 0-2 0 0 k e Vt^ML. Ctt^grlO^ 
^(^OTHO^&^^J^l OlSatoms / c m3 (D^^X^^ ^^y^BX-t^o ms^^y'y 

-fx'^hfifzmmK. m4:^^yy'tLxi2 5 o~i 4 0 o^xi~2 owm 

[0 0 6 8] 
[0 0 6 9] 
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[0 0 7 0] 

i 1 0 ~ 1 8 X 1 0 17atoms / c m3 RmM 5 X 1 0 15- 5 X 1 0 17atom 

s / cm3 T% i^iSiTL (10 0 n c m^:J.±) <^^^*^^^lx-r^o 

10 0 7 1] 

'^a:-/NM3tX^t::*3V^-Cl^l 0 0 O^Com^ekS^^m^OT^^-^^To-C. 

B o X m^m t^j::h m^mm^r^^-t ^ « 

[0 0 7 2] 

[0 0 7 3] 
[0 0 7 4] 

i 0 X.xm.^'^Mzm. •) -^^^ S O I ^ -7N^n°pO!^{iJ^T<^ h is 1} t?^ 

^ o 

[0 0 7 5] 
[0 0 7 6] 
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mmm] 

10 0 7 7] 

1 %im) 

cm. ^^i^jS:^'^! 5X1 Ol7atoms / cm^ (7)^*7 > K-7'n°"e^;£)o ^2 

o•9->'7^;^'^7Jl-^^{±. p ST- jt^t)L^>&n 0 0 0 a c m. mm^m^i 5 x i 

Ol7atoms /cmS . ^*l^Jg:*^l X 1 Ol6atoms /cm3 <^)^^ >^p°p-^* 

^ o 

[0 0 7 81 

M'^7a:.-/Ntc:6 5 orxs 0^<7)^^F^-m*«S (DK^S) ^firoYc 
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